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の関係が推察されている (Mickeら， 1983; Tucker， 1934， 1935)。一方、モモやアン
ズでは、高温下での乾燥ストレスが二雌ずい花の発生を招くことが報告されており























































Fig. 1. Normal flower (left) and abnormal ones with double pistils (center and right) of 
'Satohnishiki' sweet cherry. 
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香川県綾歌郡国分寺町の商業農園で栽培されている甘果オウトウ (Prunusa vium L.) 





香川大学農学部の研究圃場で栽培されている上記の 3品種について、 1998年 7月9
日から 8月19日にかけて、同様の方法で花芽の発育段階を調査した。雌ずいの原基が



















Fig. 4. SEM photographs of pistil primordium in 'Satohnishiki' sweet cherry. A) Carpel prominence， B) 
Carpel enlargement， C) Carpel fusion， D) Ovary and stigma formation. 
5月、 6月、 7月の月平均気温はそれぞれ20.2'C、 22.20C、26.8
0
Cで、あった。 5月お
よび6月下旬から 7月上旬にかけて日平均気温は 1995年と比べてやや高かったが、 7
月中旬から 8月にかけての気温は全般にやや低く推移した(第6図)。
花芽分化の進行は、 1995年よりも全体的に早く、 ‘高砂'と‘ナポレオン'では 7
月下旬、 ‘佐藤錦'では8月上旬に 60%以上の花芽が雌ずい分化段階に達していた(第
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Fig. 5. Changes in daily average， maximum and minimum temperatures in a commercial 
orchard located in Kokubunji-cho， Kagawa prefecture (1995). 
Table 1. The progression of flower bud formation in three sweet cherry cultivars grown 
in a commercial orchard located in Kokubunji-cho， Kagawa prefecture (1995). 
Sampling Buds (%) without Flowers (利atthe stage of differentiatlOn of : 
date Cultivar apparent signs of bract Dower sepal or petal stamen pistil 
Doral initiation primordium primordium primordium primordium primordium 
May 29 ‘Satohnishiki' 100.0 
June 14 ‘Satohnishiki' 50.0 50.0 
July 1 ‘Takasago' 33.3 66.7 
‘Satohnishiki' 6.7 93.3 
‘Napoleon' 41.7 58.3 
July 15 ‘Takasago' 100.0 
‘Satohnishiki' 21.4 78.6 
‘Napoleon' 5.6 94.4 
July 30 ‘Takasago' 47.8 52.2 
‘Satohnishiki' 40.0 50.0 10.0 
‘Napoleon' 94.1 5.9 
Aug.9 ‘Takasago' 5.3 31.6 63.2 
‘Satohnishiki' 5.9 70.6 23.5 
‘Napoleon' 46.2 46.2 7.7 
Aug. 19 ‘Takasago' 26.3 36.8 36.8 
‘Satohnishiki' 35.3 64.7 
‘Napo[eon' 13.0 17.4 39.1 30.4 
Aug.29 ‘Takasago' 4.8 19.0 76.2 
‘Satohnishiki' 17.6 23.5 58.8 
‘Napoleon' 28.6 28.6 42.9 
Sep. 10 ‘Takasago' 23.8 76.2 
‘Satohnishiki' 6.7 93.3 
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Fig. 6.Changes in daily average， maximum and minimum temperatures in the research field 
of Kagawa University (1998). 
Table 2. The progression of flower bud formation in three sweet cherry cultivars grown in the research 
field of Kagawa University (1998). 
Sampling 
Flowers (%) at出estage of differentiation of : 
date 
Cultivar f10wer sepal petal stamen pistil primordium • 
primordium primordium primordium primordium I E 田 W Tota! 
July 9 ‘Takasago' 7.1 21.4 16.7 54.8 
‘Satohn ishiki' 11.9 42.9 26.2 19.0 
‘Napoleon' 12.1 39.4 33.3 15.2 
July 19 'Takasago' 20.0 40.0 10.0 30.0 40.0 
‘Satohnishi ki' 14.3 42.9 42.9 
‘Napoleon' 14.3 42.9 42.9 
July 29 ‘Takasago' 4.5 27.3 9.1 59.1 68.2 
‘Satohnishiki' 4.8 52.4 14.3 23.8 4.8 42.9 
‘Napoleon' 40.0 6.7 33.3 20.0 60.0 
Aug.9 ‘Takasago' 26.1 13.0 56.5 4.3 73.9 
‘Satohnishiki' 31.6 5.3 36.8 26.3 68.1¥ 
‘Napoleon 
， 40.0 0.0 13.3 26.7 20.0 60.0 
Aug.19 ‘Takasago' 8.0 0.0 52.0 16.0 24.0 92.0 
‘Satohnishiki' 4.8 9.5 28.6 52.4 4.8 95.2 
‘Napoleon' 6.7 20.0 20.0 13.3 40.0 93.3 
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Fig. 7. Daily average， maximum and minimum temperatures in the research fields of 


















藤錦'、 ‘ナポレオン'、 ‘セネカ'、 ‘香夏錦'の各3個体、 ‘桜頂錦'、 ‘最
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Fig. 8. Normal flower primordia (A) and abnormal ones with double pistils (B) 


























藤錦'の成木を用いて、 1995年から 1998年にかけて、毎年 10月上旬に短果枝上
? ?
? ? ?































Fig. 9. Frequency of double pistils in flower buds of several sweet cherry cultivars 






















































ポレオン'の成木各3個体から、 1999年 10月に短果枝上の花芽を 1樹につき 20
第4項
Position of the canopy 
Fig. 10. Frequency of double pistils in ‘Napoleon' sweet cherry flowers on limbs in each 






















































Limbs extending south and north 
Fig.ll. Frequency of double pistils in‘Napoleon' sweet cherry flowers on spurs in each exposure 
of horizontal limbs in the south position of the canopy. 
-15-
Limbs extending east and west 
Table 4. Summer temperature， precipitation and frequency of double pistils in buds of 'Satohnishiki' and 
‘Napoleon' sweet cherry in Kagawa and Yamagata (1999). 
June 1 5 -July 1 4 1995 
• 
50 
Percentage of flowers 
with double pistils 
Total amount of 
precipitation (mm) 


























Z : Kagawa University located in Miki-cho， Kagawa Prefecture. 


























































Fig. 12.Relationship between monthly temperature during flower bud formation and 
the frequency of double pistils in buds of‘Satohnishiki' sweet cherry trees 






められた。 1999年の調査では、香川では、雌ずい原基の分化は 8月上旬から 8月下旬
にかけて進行し、一方、山形では、 8月下旬から 9月上旬に認められた。野口ら (1999) 

































1. 暖地条件の香川で栽培されている‘佐藤錦'、 ‘高砂'、 ‘ナポレオン'の花芽
分化の様相を調査した。 1995年において、花芽分化の初期兆候は6月中旬に認められ、
8月上旬には雌ずいの原基が確認された。60%以上の花芽が雌ずいを分化したのは、‘高











び‘セネカ'では 10%以下と低かったのに対して、 ‘佐藤錦'、 ‘香夏錦'、 ‘桜頂

















Table 5. Effect of temperature on the progression of flower bud formation in 












Flowcrs(%) at the stage of differentiation of : 
flower scpal or pctal stamen 

















































































z : Trees were grown from July 23 to September 5 at the indicated temperatures during 













Oct. 2 (Flower bud) 
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Fig. 13. Effect of temperature on the occurrence of double pistils 
in ‘Satohnishiki' sweet cherry. Trees were grown from 
July 23 to September 5 at the indicated temperatures during 
-22-
25 















Fig. 14. Abnorrnal flowers with pistils and petaloid structures borne on tips of filarnents 







C、300C/20t区では 7月30日、 350C/250C区では8月10日であった。 ‘佐
藤錦'では、処理開始時にはがく片分化段階のものがほとんどであり、 7月20日に一
部の花で雌ずいの分化が初めて確認された。 ‘佐藤錦'においても気温が高いほど花芽










































Table 6. Effect of temperature on the progression of flower bud formation in three cultivars 
of sweet cherry. 
Cultivar 
Samp1ing Day/night Flowers (%) at出esta星eof differentiation of : 
date temperature I flower sepal 
petal stamen pistil 
primordium primordium primordium primordium primordium 
‘Takasago 
， 
Ju1. 1 Pre-treatment 35.0 
25.0 40.0 
Jul. 10 25'C/15"C 8.7 
82.6 8.7 
30'C/20'C 21.7 17.4 8.7 21.7 
30.4 
35'C/25'C 15.0 10.0 
70.0 5.0 


















‘Satohnishiki' Ju1. 1 Pre-treatment 11.4 82.9 
5.7 
Ju1. 10 25'C/15'C 22.2 55.6 
22.2 
30'C/20'C 27.8 44.4 11.1 16.7 
35'C/25"C 52.6 21.1 26.3 
Ju1. 20 25'C/15'C 
47.4 52.6 
30'C/20'C 5.3 10.5 
52.6 31.6 
35'C/25'C 16.7 16.7 55.6 
11.1 
100.0 
Jul. 30 25'C/15'C 
30'C/20'C 
16.7 83.3 
35'C/25'C 5.9 11.8 35.3 
47.1 
100.0 




‘Napoleon' Ju1. 1 Pre-treatment 30.2 46.5 
9.3 14.0 
Ju1. 10 25"C/15'C 5.0 20.0 25.0 
50.0 
30'C/20'C 16.7 61.1 5.6 16.7 
35'C/25'C 19.0 14.3 38.1 
28.6 




35'C/25'C 5.6 22.2 
72.2 











L Trees were grown from July lto August 14at the indicated temperatures-
-25-
Table 7. Effect of temperature on the occurrence of double pistils and abnormal stamens in lhree 
cultivars of sweet cherrγ. 
Percentage of f10wers 
Cultivar Day/night double pistils abnormal stamens whose anthers were replaced by 
temperature Z pistils pistils and petals petals Total 
‘Takasago 
， 
25 "C/15 "c 0.0 0.0 0.0 0.0 0.0 
30 "c 120 "c 1.9 0. 0.0 0.0 0.0 
35 "C/25 "c 31.3 12.9 0.9 5.2 19.1 
‘Satohnishiki' 25 "C/15 "c 0.0 0.0 0.0 0.0 0.0 
30 "c /20 "c 8.1 9.0 5.3 8.0 22.3 
35 "c /25 "c 18.8 5.9 0.5 4.4 10.8 
‘Napoleon' 25 "C/15 "c 0.0 0.0 0.0 0.3 0.3 
30 "c /20 "c 16.1 18.0 5.6 7.2 30.8 
35 "C/25 "c 33.3 38.2 28.3 7.8 74.4 







香川|大学農学部の研究圃場で栽培している 10号鉢植えの ‘アオバザクラ'台の 3年
生甘果オウトウ‘佐藤錦'を供試した。 1997年6月21日から 9月3日まで、時期をか











Table 8. Progression of flower bud formation at the onset and at the end of th
e high temperature 














Percentagなofflowers that had differentiated : 
Flower Sepal Petal Stamen 





























July 6 -July 20 












21.3 6.4 July 21 
Aug.4 
Aug.4 July 21 













11.1 4.4 Aug.19 
Aug. 20 
Sep. 3 
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Fig. 15. Effect of high temperature applied in different periods on pisti
l 
doublingin ‘Satohnishiki' sweet cherry. Bars indicate one SE. 
-27-
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Table 9. Effect of temperature and soil moisture condition on midday leaf water potential and 
the occurrence of double pistils in ‘Satohnishiki' sweet cherry. 
Treatment Z 




Leaf water potential (MPa)土SE
Ju1. 20 Aug. 11 
Pcrcentage of flowers with double pistils土SE
Sep.14 Apr.23 
(Flower bud) (Bloom) 




Dry 21.6土1.6 -29.8土 1.0 0.0 
Moist -19.5土1.2 ・18.2土 0.7 0.0 
Significance NS 
Z : Trees were grown under moist Isoil moisture tension (SMT) < 6 kPa] and dry (SMT < 32 kPa) conditions in gro
wth 
chambers controlled at 25/15"C(day/night) and 35/25"C from July 20 to September 14 . 
NS: : Nonsignificant or significant at P壬0.05by ANOVA. 
Low 
???? ?
Table 10. Effect of temperature and soil moisture condition on the progression of flower 
bud formation in ‘Satohnishiki' sweet cherry. 
Treatment z Flowers(%) at the stage of differentiation of: 
Sampling 
Temperature Soil moisture f10wer sepaI or petal stamen pistil 
date condition primordium primordium primordium primordium 
Jul. 14 Pre-treatment 100 
Aug.14 High Dry 58.8 41.2 
Moist 6.7 66.7 26.7 
Low Dry 20.0 25.0 5.0 50.0 
Moist 11.8 11.8 23.5 52.9 
Aug.24 High Dry 22.2 5.6 27.8 44.4 
Moist 18.8 6.3 37.5 37.5 
Low Dry 7.7 92.3 
Moist 14.3 85.7 
Sep. 14 High Dry 5.9 94.1 
Moist 13.3 86.7 
Low Dry 100.0 
Moist 5.6 11.1 83.3 
Z : Trees were grown under moist (SMT< 6 kPa) and dry (SMT< 32 kPa) conditions in growth 



















































Fig. 16. Changes in daily average， maximum and minimum temperature 
in the research field of Kagawa University (1996). 
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雄性と植物ホルモンとの関係については、 様々な植物で報告されており(菅， 1980; 



















Fig. 17. Changes in daily average soil moisture tension in each treatment. 
Trees were irrigated with 2L and lL of water when the soil moisture 
























































30 12 12 29 17 
-3.5 
花芽中の二雌ず、い花率は、対照区では 26%と比較的高く、 BA区でも同様に高い値をSep. Aug. Jul. 
示した(第 12表)。一方、 GA3区、 NAA区ではそれぞれ 17%、11%とやや低く、 ABA
エスレル区では 10%以下と著しく低くなった。
翌春の二雌ずい花の発生率は、対照区で 15%であったのに対して、 BA区では 27%
と著しく高かった (第 12表)。一方、他の処理区で、はいずれも 10%以下と低かった。
区、Effect of SOll moisture condition on midday leaf water potential 
1L of water， when the soil moisture tension reached 13 kPa (moist) 
and 51 kPa (dry)， respectively. Bars mean SE. 







対照区の二雌ずい花発生率は 4.3%であった(第 12表) 0 NAA区では二雌ずい花の
発生は確認されず、 ABA区でも発生率は 2.8%と低かった。エスレル区ではコ雌ずい花
が対照区よりもやや多くみられた。 一方、 BA区では、 100ppm、200ppm区でそれぞれ
Table 11. Effect of soil moisture on the occurrence of double pistils 
in ‘Satohnishiki' sweet cherry under field conditions. 
28.6%、36.1%と著しく高い割合で二雌ずい花が発生した。
翌春の開花時にも同様の傾向が認められ、対照区、
Percentage of flowers with double pistils土SETreatment Z 
ABA区、 NAA区ではほとんど ;
エスレル区では発生(第 12表)。それに対して、雌ずい花の発生が認められなかった













Z : Trees were irrigated with 2L and 1L water， when the soil moisture 
tension reached 13 kPa (moist) and 51 kPa (dry)， respectively. 
前項で、各種植物ホルモン剤を処理した結果、サイトカイニンである BA処理により
-34--33-
Table 12. Effect of growth regulators on the occurrence of double 
pistils in ‘Satohnishiki' sweet cherry. 
Treatment Percentage of flowers with double pistils :1 SE 
(ppm) Oct. (Flower bud) Apr. (Bloom) 
1996・97
Control 25.7 :1 10.0 15.1土 0.6
GA3 100 17.2土 6.9 7.8士 4.0
ABA 100 7.8 :1 5.7 7.0 :t 4.7 
NAA 100 11.4 :1 4.2 4.2 :1 3.1 
Ethrel 100 5.3 :t 3.1 4.3 :1 2.7 
BA 100 25.6土 10.3 27.2士 12.3
1997・98
Control 4.3 :t 1.1 0.3 :1 0.3 
ABA 100 2.8 :1 2.0 0.0 
NAA 100 0.0 0.0 
Ethrel 100 6.3土 2.3 6.4 :1 4.9 
BA 100 28.6土 7.9 11.2 :1 7.6 
BA 200 36.1土 10.4 26.5 :t 10.9 
Table 14. Effect of benzyleadenine on the occurrence of double pistils 







Percenta~e of f10wers with double oistils in 
‘Takasago' ‘Satohnishiki' ‘Napoleon' 
0.9土 0.9




4.0 :t 2.3 
-35-
14.6 :1 10.6 
31.1土 4.2





砂'、 ‘佐藤錦'、 ‘ナポレオン'の成木をそれぞれ3個体ずつ供試した。 1998年 7
月9日と 7月24日に、 6・ベンジルアデニン (BA)を50ppmおよび200ppmで短果枝に
噴霧した。展着剤として Tween20 (0.05 %)を加えた。対照区として、 Tween20のみ
を含む蒸留水を散布した。






















Table 13. Effect of benzyleadenine on the progression of flower bud formation in three cultivars 
of sweet cherry. 
Cultivar Sampling Treatment 
Flowers (%) at the stage of differentiation of : 
petal stamen plstil 
date (ppm) primordium pnmordium primordium primordium primordium 



















Ju1. 19 Control 
BA (50) 
BA (200) 






Aug. 19 Control 
BA(50) 
BA (200) 
‘Napoleon' Ju1. 9 Pre.treatment 12.1 
















































































































度で処理した。展着剤として Tween20 (0.05%) を加えた。対照区として、展着剤の
みを含む蒸留水を与えた。処理は、 100ppm区では 1999年7月 14日、 24日、 8月3日
の3回、 200ppm区では7月21日、 8月2日の2回、短果枝に噴霧した。





























生甘果オウトウ ‘佐藤錦'を用いた。 1995年7月23日に、光透過率の異なる 2種類ゐ
シルバータイプの遮光ネットで被覆したパイプハウスにそれぞれ 3個体ずつを搬入し
た。これらの遮光下での光合成有効放射束密度 (PPFD)を、光量子センサー (LI-190SA、
Table 15. Effect of Ethrel on the progression of flower bud formatlOn m 
‘Satohnishiki' sweet cherry. 
pistil 
primordium 
Flowers (%) at the st.age of differentiation of : 
sepal pctaJ stamen 
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Ethrel (200) Control Ethrel (100) 
Treatment (ppm) 
。
Fig. 20. Diurnal change (August 1，1995) of air temperature under different levels 
-40-
of shading. 
Fig. 19. Effect of Ethrel on the occurrence of double pistils 











Fig. 21. Classification of flower primordia by the relative size of pistils. Normal flower primordia (Plate 
A) and abnormal ones with double pistils classified into three groups : (S) one pistil muc
h shorter 
than the other (Plate B); (M) one pistil about half the length of the other (Plate C); and 
(L) pistils of 







Cを超えた日が14日に達した(第 22図) 0 7月23日から 8月31日の遮光ハウス内
の日最高気温の平均は、外気温と比べて、 53%遮光区で1.8
0C、78%遮光で 3.20C低下












































ハウスの被覆は果実収穫後には除去した。それぞれの作型から 5樹を選ぴ、 1996年 6


































Fig. 22. Daily average， maximum and minimum temperatures in the 
research field of Kagawa University (1995 and 1997). 




Pcrcentage of flowers with double pistils土SE
In the bud 
Sz L M Total 
Shading 
Experiment 1 (1995) 












































Experiment 2 (1997) 
2.8 4.9土1.4 11.0土
0.8 0.8土 0.8 0.8土






and pistils of approximately equal length (L). 













Table 18. Influence of forcing on the progression of flower bud formation in ‘Satohnishiki' 
sweet cherry 
Percentage of flowers that had dlfferentiated : 
Flower Sepal Petal Stamen 















June 24 Table 17. Onset of heating， first bloom and harvest under 
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Non-forcing Late forcing 
Culture condition 
Early forcing 
Fig. 23. Changes in daily average， maximum and minimum teinperature in a commercial 
orchard located in Mannou -cho， Kagawa prefecture (1996). 
August July 
Fig. 24. Influence of forcing on the occurrence of double pistils in 









































































































とナシやブドウなどの果樹に比べて低いことが報告されている (DeJong，1983 ; Roper . 





































7月上旬から 8月中旬にかけて、 ‘佐藤錦'、 ‘高砂'、 ‘ナポレオン'を昼温350C
/夜温 25
0


























































































































‘Takasago' and Table 19. Date of bud burst. first bloom and ful bloom of ‘Satohnishiki' 































Z : Kagawa University located in Miki-cho. Kagawa Prefecture. 
Y : Yamagata University located in Turuoka city， Yamagata Prefecture. 
5 。1ー0 -5 




Fig. 26. Development of ovary in‘Satohnishiki' sweet cherry 
grown in the research field of Kagawa University (1999). 
5 。-， 0 ・5











































Fig. 27. Development of ovule and nucellus in ‘Satohnishiki' sweet 
cherry grown in the research field of Kagawa University (1999). 




Fig. 25. Changes in daily average， maximum and minimum temperatures in the research 







Fig. 28. Development of ovule in ‘Satohnishiki' sweet cherry. A: Differentiated nucellus. B: 
Embryo sac mother cell. C: Two'nucleate embryo sac. D: Eight-nucleate embryo sac without 
differentiated egg cell. E: Eight'nucleate embryo sac with differentiated egg cel and unfused 
polar nuclei. F，G: Eight'nucleate embryo sac with differentiated egg cel and fused polar 



































Table 21. Flower development of ‘Satohnishiki' and ‘Takasago' sweet cherry tn Kagawa 
nd Yamagata (1999). 
? ?
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Z : Kagawa University located in Miki'cho， Kagawa Prefecture. 
Y : Yamagata University located in Turuoka city， Yamagata Prefecture. 
?? ???
?
?????and Table 22. Elongation of pollen tubes in pistils of ‘Satohnishiki' 
sweet cherry in Kagawa and Yamagata (1999). 










































Z : Kagawa University located in Miki'cho， Kagawa Prefecture. 
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Fig. 29. Initial fruit set of ‘Satohnishiki' and ‘Takasago' sweet cherry 
in Kagawa and Yamagata (1999). 
Z : Kagawa University located in Miki-cho， Kagawa Prefecture. 



















































Fig. 30. Sugar content of f10wers of ‘Satohnishiki' and ‘Takasago' 
sweet cherry in Kagawa and Yamagata (1999). 
Z : Kagawa University located in Miki-cho， Kagawa Prefecture. 
Y: Yamagata University located in Turuoka city， Yamagata Prefecture. 
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Takasago Satohnishiki' 
Table 23. Date of bud burst， first bloom and first harvest of ‘Satohnishiki' 
sweet cherry grown in the research field of Kagawa Umversity (1996-99). 














Egg cdl not Egg cel 
diffcrentlatcd diffcrcntiatcd 






































































































21 20 19 18 17 16 15 
。
Mean daily maximum temperature 
from bud burst to petal fal ("C) 
Fig. 31. Relationship between temperature from bud burst to petal fal and 
fruit set in ‘Satohnishiki' sweet cherry between 1996 and 1999. 
55%に達することが確認されている開花 4日後にようやくの比率は 23%程度で、







することが示された。 EatonTable 24. Flower development in‘Satohnishiki' sweet cherry grown in the 
research field of Kagawa University (1997-99). 















































































































ら3月31日までの間は、高温区では、日中 (9: 00 -17 : 00) 200C、夜間 10'Cに設
定した人工気象室に植物体を搬入し、低温区では、日中 100Cに設定した人工気象室に
植物体を搬入し、夜間は室外に移した。この期間中の日最低気温の平均は、 2.9'Cであ


























果オウトウ‘佐藤錦'を用いたo 自然開花より約 1カ月前の 3月 16日から日中 (9: 


















区で、それぞれ4月2日'"'-4月8日、 4月6日--4月16日、 4月10日--4月21日、 4
月12日--4月30日であった。
25'C区では、満開より 13日後には既に多くの子房が落下し、着果率は 36.0%であ
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o 10 20 30 40 50 60 
Days after ful bloom 
Fig. 32. Effect of day temperature on fruit set of ‘Satohnishiki' sweet 
cherry. Trees were grown at each temp. ingrowth chambers / field 
temp. (day /night) from Mar.16 to petal fal， then grown at field temp. 


















Table 26. Effect of day temperature on flower weight and length of peduncle， petal and pistil 
of‘Satohnishlki' sweet cherry . 
Treatment Z Weight of Length(mm) 
(Day temp.) nower(mg) Peduncle Peta1 Pisti1 
10"C 244.7土 4.7y 28.77土 0.64 15.34土 0.22 13.43土 0.21
15"C 181.8土 3.9 26.10土 0.46 13.61土 0.21 12.55土 0.21
20"C 177.6土 3.4 20.60土 0.46 14.83土 0.15 12.50土 0.16
25"C 138.7土 4.3 16.60土 0.47 13.38土 0.22 11.51士 0.18
第2節 結実性におけるジベレリ ンの関与




とがブドウにおいて報告されている(杉浦， 1969;高木， 1980;小松， 1987; Okamoto . 







Table 27. Effect of temperature on the elongation of pollen tubes in pistils of ‘Satohnishiki' sweet cherry 
Hours after No. of pistils with the most advanced pollen tube reaching No. o[pistils 
Treatment 
pollination Stigma Middle of style Bottom of style Obturator Micropy1e examined 
24 Low temp. • 。 3 4 3 。 10 
High temp. Y 。 2 8 。 。 10 
48 Low temp. 。 。 6 4 。 10 
High temp. 。 。 4 6 。 10 
72 Low temp. 。 。 1 8 10 
High temp. 。 。 2 7 10 第 1項 異なる温度条件下で栽培した樹の花器の内生ジベレリン様物質濃度の比較
ペTreeswere grown at 10"C/field temp. (day/night) from Mar. 18 to Mar. 30. then grown at 15'C/fie1d temp. from Apr.1 
to Apr. 28. 
Y : Trees were grown at 20"C/10"C from Mar. 18 to Mar. 30. then grown at 25"C/15"C from Apr. 1 toApr. 21. 
? ?? ?
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Table 28. Effect of temperature on the sizes of ovary， ovule and nucellus of ‘Satohnishiki' sweet cherry. 
Days Ovary Ovule Nucellus 
after anthesis Treatment Length Width Length Width Length Width 
(μm) (μm) (μm) (μm) (p.m) (μm) 
。 Low temp. Z 2506土 41x 1752土 26 797土 25 452土 15 391土 22 146土 6 
High temp. Y 2204土 30 1653土 21 714土 15 402土 10 335土 10 127土 4 
2 Low temp. 2593土 54 1854土 32 805士 24 435土 16 1j04土 21 140士 6 
High temp. 2375土 57 1776土 42 797土 42 419土 21 400土 38 122 :t 
Z : Trees were grown at 10"C/field temp. (day/night) from Mar. 18 to Mar. 30， then grown at 15"C/field temp. from Apr.1 
to Apr. 28. 
: Trees were grown at 20"C/10"C from Mar. 18 to Mar. 30. then grown at 25"C115"C from Apr. 1 to Apr. 21. 
言:Mean土 SE
Table 29. Effect of temperature on the development of ovule in‘Satohnishiki' sweet cherry. 
Stage of development 
Degenerated 
Days after Treatment Embryo sac Two- Four' Eight-n ucleate embryo sac No. of ovules 
anthesis mother cel nucleate nucleate Unfused Fused Total and/or examined 
polar nuclei polar nuclei nucellus 
。 Low temp. • 25.5 x 15.7 25.5 21.6 5.9 27.5 5.9 51 
High temp. Y 23.7 30.5 15.3 16.9 6.8 23.7 6.8 59 
2 Low temp. 8.6 13.8 19.0 27.6 20.7 48.3 10.3 58 
High temp. 8.3 10.0 18.3 13.3 3.3 16.7 46.7 60 
ペTreeswere grown at 1 O"C/field temp. (day/night) from Mar. 18 to Mar. 30， then grown at 15"C/field temp. from Apr .1 
to Apr. 28. 
Y: Trees were grown at 20"C110"C frol1 Mar. 18 to Mar. 30， then grown at 25"C115"C from Apr. 1 to Apr. 21. 









た。新鮮重で 5gの試料について、尾形ら (1996)の方法により GAの精製、分画を行
った。試料を 80%メタノール中でホモジナイザーにより磨砕し、 24時間 50C暗黒下で
抽出し液過した。ろ液は 40t減圧下で水相にまで濃縮し、希塩酸でpHを 2.5に調整
した後、酢酸エチルで、 3回抽出した。この酢酸エチル層を 0.5Mリン酸カリウム緩衝液
(p H 8.3) で 3回抽出して水層を得た。この水層を pH 2.5に調整して酢酸エチルで、
3回抽出し、抽出液を硫酸マグネシウムで脱水後、濃縮乾因した。得られた粗精製物を
PVPカラムクロマトグラフィーで精製した。約 7gのPVPをガラスカラムに充填し、
試料を 0.2Mリン酸ナトリウム緩衝液に溶解してカラムに注入し、同緩衝液約 100m 1 
で溶出した。溶出液は pH 2.5に調整後、酢酸エチルで抽出・回収した。次に、試料を
Sepralyte DEA樹脂で精製した。約 7gのセプラライト樹脂をガラスカラムに充填し、
試料をメタノールに溶解してカラムに注入し、約 120m 1の 0、0.25、0.6%の酢酸含
有メタノールをカラムに流し、 0.25--0.6%の酢酸分画を得た。この精製物を HPLC(ポ
ンプ:日本分光 PU980、カラム:Develosil ODS-5 10mm径x150mm長、溶媒:0.1 % 
酢酸含有 30--80%メタノールで 25分間の直線勾配、その後80%メタノールで 15分間、
流量 2ml/分)で分画し、 20画分 (4ml/画分)を得た。各画分を乾回した後、 Nishijima. 













Table 30. Effects of temperature on the development of flower and content of GA-like 
substances in ‘Satohnishiki' sweet cherry. 
GA (GA3 equiv.) 
concentration (pg' g 1 FW) 
Length (mm) Weight of Treatment 
Pistil Petal Peduncle flower (mg) (Temperature) 
GA20 GA，.GA3 
0.1 ng GA3 
250C 































NS: : Nonsignificant or significant at P<0.05 by ANOV A. 







Stages of development 
Eight-nucleate 
100 






Treatment Embryo sac 
(Tempcrature) mother cel 
Days after 
anthesis 



















0.1 ng GA3 
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1 0 11 1 2 13 1 4 15 1 6 1 7 1 8 1 920 
Fig. 34. Histogram of Tan-ginbozu dwarf rice bioassay of HPLC fractions of purified acid ethyl 
acetate-soluble extract from flowers of ‘Satohnishiki' sweet cherry. 
9 
Fraction No. 
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Fig. 33. Effect of temperature on fruit set of ‘Satohnishiki' 
















4月8日に、 Tween20 (0.05%) を含む GA3 (ナカライテスク社) 10 ppm、100ppm
水溶液を短果枝に散布した。また、対照区として Tween20のみを含む蒸留水を散布し










退化した脹珠の割合は、対照区や GA10ppm区では 10%以下であったが、 GA100ppm 





Table 32. Effects of GA 3 on the developrnent of flower and fruit set in 'Satohnishikl' 
sweet cherry. 
Treatment (ppm) 
Weight of Length (rnm) lnitial fruit Final fruit 
flower (mg) Peduncle Petal Pistil set (%) set (%) 
Control 152.5 15.45 12.41 13.71 42.8 16.9 
GA3 (10) 163.2 15.67 12.72 13.67 15.9 12.2 
GA 3 (100) 146.7 16.94 12.04 13.93 18.2 8.9 
Significance NS NS NS NS NS 
NS， . : Nonsignificant or significant at P<0.05 by ANOVA. 
Table 33. Effect of GA 3 on the development of the ovule in ‘Satohnishiki' sweet cherry. 
Stages of development 
Days after Treatment (ppm) Embryo sac Two' Four' Eight-nucleate 
Degenerated 
embryo sac 
anthesis mother cel nucleate nucleate Egg cel1 not Egg cell Total and/or 
differentiated differentiated nucel1us 
。 Control 0.0 z 2.5 17.3 24.0 46.9 70.8 9.3 
GA3 (10) 0.0 12.3 24.4 15.2 39.6 54.9 8.5 
GA3 (100) 3.9 2.1 8.7 13.2 49.3 62.4 22.9 
2 Control 1.5 0.0 16.3 4.8 55.0 59.8 224 
GA3 (10) 4.5 2.4 2.4 0.0 34.8 34.8 55.8 
GA3 (100) 6.0 6.0 6.3 2.6 25.2 27.8 53.9 
Z : Percentage of ovules with embryo sac or nucellus at different stages of development. 
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GA処理により、結実率は著しく低下した (第 32表)。満開 1週間後には、対照区




Table 34. Effects of paclobutrazol on the development of flower and fruit set 








Weight of Length Final 
flower Pedunc1e Petal Pistil fruit set 
(mg) (mm) (mm) (mm) % 
198.9 20.56 12.64 14.91 1.9 
182.0 18.46 12.57 14.23 1.2 

















Table 35. Effect of paclobutrazol on the development of the ovule in ‘Satohnishiki' sweet cherry. 
Stages of developmen t 
Days after 
anthesis 
Treatment Embryo sac Two' Four- Eight-nucleate 
mother cel nucleate nuc1eate Egg cel not Egg cel 
differentiated differentiated 
Total 
。 Control 0.0 z 3.7 41.4 27.0 26.5 53.4 
Paclobutrazol 0.0 0.0 22.9 30.2 42.9 73.1 
Control 0.0 7.3 4.8 11.4 29.0 40.4 
Pac1obutrazol 0.0 2.9 1.9 1.9 56.3 58.2 
Control 0.0 0.0 0.0 0.0 9.8 9.8 





























































Table 36. Effects of defoliation in the previous autumn on blossoms and 
fruit set in‘Satohnishiki' sweet cherry. 
Treatment Number of Percentage of flowers Fruit set (%) 
flower without style Initial Fmal 
Control 558 2.0 27.0 23.2 
Defoliation z (50%) 169 15.5 20.6 11.7 
Defoliation (100%) 101 22.3 15.8 5.6 
z; Defoliation was conducted in the previous autumn (Sep. 17). 
Table 37. Effects of defoliation in the previous autumn on the development of 
flower in ‘Satohnishiki' sweet cherry. 
Treatment 
Control 





213 :t 7 
207土 10





15.3 :t 2.3 




14.6士 0.2 14.2 :t 0.3 
14.4 :t 1.0 15.8土1.9
13.2 :t 0.9 14.0土 0.9
Table 38. Effects of defoliation in the prevlOUS autumn on pollen 
germination and tube growth of ‘Satohnishiki' sweet cherry. 
Treatment Percentage of Length of pollen 
germination士 SE tube (μm)土 SE
Control 68.5 :t 1.0 712 :t 19 
Defoliation z (50%) 69.5 :t 5.1 691土 44
Defoliation (100%) 78.9土 4.1 693土 95
z: Defoliation was conducted in the previous autumn (Sep. 17). 
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Table 39. Effect of defoliation in the previous autumn on the elongation of pollen tubes in pistlls of 
‘Satohnishiki' sweet cherry . 
Hours after Treatment Percentage of pistils with the most advanced pollen tube reaching 
pollination Stigma Middle of style Bottom of style Obturator 
24 Control 0.0 0.0 80.0 20.0 
Defoliation z (50%) 0.0 66.7 33.3 0.0 
Defoliation (100%) 0.0 10.0 60.0 30.0 
48 Control 0.0 0.0 22.2 66.7 
Defoliation (50%) 0.0 0.0 1.1 77.8 
Defoliation (100%) 0.0 0.0 22.2 33.3 
72 Control 0.0 0.0 10.0 50.0 
Defoliation (50%) 0.0 0.0 0.0 40.0 
Defoliation (100%) 0.0 0.0 0.0 70.0 
z: Defoliation was conducted in the previous autumn (Sep. 17). 
z: Percentage of the ovule with embryo sac or nucellus at different stages of development. 








































































Fig. 35. Effect of temperature and soil moisture condition on midday leaf 
apparent photosynthesis in ‘Satohnishiki' sweet cherry. HT and LT mean 
high (35t/25t) and low (25t/15t) temperature， respectively. DSM and 
MSM mean dry [soil moisture tension (SMT)<40kPa] and moist (SMT<6kPa) 



































Fig. 36. Effect of temperature and soil moisture condition on midday leaf 
stomatal conductance in‘Satohnishiki' sweet cherry. HT and L T mean 
high (35t/25t) and low (25t/15t) temperature， respectively. DSM 
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Fig. 37. Effect of ternperature and soil rnoisture condition on leaf dark 
respiration in ‘Satohnishiki' sweet cherry. HT and LT mean high (35't/ 
25't) and low (25't/15't) temperature， respectively. DSM and MSM 
mean dry (SMT<40kPa) and moist (SMT<6 kPa) soil moisture， respectively. 


































Fig. 38. Relationship between net photosynthetic rate and temperature 
for ‘Satohnishiki' sweet cherry trees grown at high temperature 
(35'C day/25'C night) and low temperature (25'C/15'C) for 55 
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Fig. 39. Effect of temperature and soil moisture condition on the leaf absclssion ln 
‘Satohnishiki' sweet cherry. HT and LT mean high (35l:/25l:) and low (25l:/15 
l:) temperature， respectively. DSM and MSM mean dry (SMT<40kPa) and moist (SMT<6 
kPa) soil moisture， respectively. DSM and MSM mean dry and moist soil moisture， 
respectively. Bars mean SE. 
Table 41. Effects of temperature and soil moisture condition on dry weight of ‘Satohnishiki' sweet cherry. 
Treatment Dry wight (g)土SE T R ratlO 
Tcmperature Soil moisture Shoots Trunk Rootstump Roots Total 土SE
conditlOn ;:;Zm '" diameter く2mm'" diamet刷
High Dry (SMT<40kPa) 24.1土1.8 99.9土 7.7 51.1土 9.6 31.0:t 100 31.1土 4.9 237.2土 4.3 1.11土 0.14
(35 25t) MOlst (SMT<6kPa) 30.5士 4.2 100.4:t 17.2 53.3土 6.3 34.4土 12.9 45.0土 8.2 263.5 :t 38.6 0.98士 0.03
Low Dry (SMT<40kPa) 27.7:t 3.4 98.6土 10.2 53.4土 0.4 45.0土 0.6 63.1土 6.8 287.8土 18.7 O.78:t 0.07 
(25 15'C) Moist (SMT<6kPa) 40.9土 3.3 125.4:t 4.0 84.1士 3.1 54.3土 6.4 98.3士 18.7 403.0土 33.7 0.71土 0.05
Slgnificance NS NS 
NS.・:Nonslgnificant or significant at P<u.05 by ANOVA. 
Table 42. Effects of temperature and soil moisture condition on reserve carbohydrate levels of 














Starch (% DW)土 SE
High Dry (SMT <4 OkPa) 2.19土 0.31 2.10土 0.39 8.95 土 0.79 9.66 土 1.50 4.39土 0.43
(35125'C) Moist (SMれ6kPa) 2.55土 0.25 2.67土 0.18 10.95 土1.05 11.98 土 2.23 6.95土 0.10
Low Dry (SMT <4 OkPa) 1.81土 0.09 2.94土 0.20 12.15 土 0.36 14.18 土 0.10 6.91 土 0.69
(25115'C) Moist (SMT必kPa) 3.09土 0.66 2.87土 0.15 12.52 土 0.23 12.69 土 0.97 5.97土 0.50
Significance NS NS NS 
Sugar (% DW)土 SE
High Dry (SMT<40kPa) 1.66土 0.11 1.28土 0.43 2.98土 0.65
(35125'C) Moist (SMT<6kPa) 1.03土 0.35 0.37土 0.03 0.64 土 0.09
Low Dry (SMT<40kPa) 1.67土 0.12 1.42土 0.34 2.72土1.10
(25/15"C) Moist (SMT<6kPa) 1.94土 0.25 1.08土 0.30 1.50土 0.54
Significance NS NS NS 
2.93 土 0.60 1 42土 0.54
2.88 土 0.23 3.'10土 0.50
2.56 土 0.23 1.60士 0.13
2.56 土 0.30 1.67士 0.28
NS 
NS.・:Nonsignificant or significant at P<0.05 by ANOV A. 
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として3個体を直射光下で栽培した。処理期間中の好天日に、日中の葉の光合成速度と
蒸散速度を光合成測定装置 (LI-6200) により測定した。このうち、 8月 9 日には、前




生甘果オウトウ‘佐藤錦'を用いた。 1996年 7月 29日から 9月 11日まで、前年の実
験と同様の遮光処理を行った。各区につき 3樹を用いた。
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Fig. 42. Effect of shading on the leaf abscission in ‘Satohnishiki' 
sweet cherry (1995). Bars mean SE. 
21 24 9 
。
Fig. 40. Effect of shading on the rate of midday net photosynthesis of 































































Fig. 41. Effect of shading on the rate of midday transpiration of 
‘Satohnishiki t sweet cherry leaves (1995). Bars mean SE. 
18 16 10 12 14 
Time of day (hours) 
8 6 
25 
Fig. 43. Diurnal changes (16 August 1996) of photosynthetic photon flux density 
(PPFD) (A) and leaf temperature (B) under different levels of shading. 
-90--89一
かった。葉の蒸散速度は、朝夕は低いレベルであったが、日中はいずれの処理区も著し







































































のホウ素の吸収を妨げることが知られており (Hobbs. Bertramson， 1949)、特に暖地
においては梅雨明け後の急激な気温上昇と土壌乾燥により、このような事態を招きやす
いものと思われる。一方、秋季のホウ素の葉面散布により翌春の結実が向上することが、
ブルーン (Chaplinら， 1977; Callanら， 1978; Hanson . Breen， 1985)、 アーモンド




































藤錦， 4個体を供試した。ホウ素濃度 500ppmのホウ酸溶液に展着斉IJとして Tween20 
(0.05%) を加え、これを 1998年 9月2日に全葉に噴霧処理した。対照区として、他
の4個体について展着剤のみを含む蒸留水を全葉に噴霧した。翌春の開花当日に、あら
??? ?
Time of day (hours) 
Fig. 44. Effect of shading on the net photosynthesis (A)， stomatal conductance (B) 
and transpi ration (C) of ‘Satohnishiki' sweet cherry leaves (16 August 199 
6). Bars mean SE. 
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Table 43. Effect of shading on the content of chlorophyll 
in leaves of‘Satohnishiki' sweet cherry (1996). 






14.8 :t 0.9 
18.7土 0.9
27.0 :t l.5 
• ~ Significant at P<O.05 by ANOVA. 
b Total 
5.6 :t 0.4 





Table 44. Effects of shading on dry weight and T-R ratio in‘Satohnishiki' sweet cherry (1996). 
Treatment 
Leaves Shoots 
Dry wight (g)土 SE
Trunk Rootstump Roots Total 
孟2mmin diameter < 2mm m diameter 
T.R ratlO 
:tSE 
Control 43.0土 5.9 63.3土7.4 65.1土10.6 55.3土 6.4 19.0土 7.5 67.9 :t11.2 313.6士 37.0 l.25土 0.23
53% Shading 44.0土 4.2 68.8土4.7 70.8土3.2 52.2土 6.2 18.4土 3.4 61.1土20.3 315.3土 30.0 1.51土 0.3]
78% Shading 41.3土 2.8 6l.2土3.3 61.8:t 9.6 65.1土 10.214.3土 5.1 81.2 :t 14.7 325.0土 18.9 1.09:t 0.23 
Significance NS NS NS NS NS NS NS NS 
NS. Nonsignificant at P<0.05 by ANOV A. 
Table 45. Effects of shading on reserve carbohydrate levels of ‘Satohnishiki' sweet cherry (1996). 
Treatment Parts Tree 
Leaves Shoots Trunk Rootstump Roots 
注2mmin diameterく2mmJn diameter 
Starch (% DW)土 SE
Control 4.7土 0.4 3.8土1.2 4.9土 0.4 10.5土1.7 2.2 土 0.4 4.2土1.0 5.3土 0.4
53% Shading 4.6土 0.6 5.1土0.6 4.8土 0.2 18.3土1.5 6.9土1.9 3.0土 0.5 6.8土 0.2
78% Shading 4.3士 0.3 2.7 :t 1.1 6.1土1.6 12.3土 2.7 14.9土 0.5 1.3土 0.4 5.5土 0.3
Significance NS NS NS NS NS 
Sugar (% DW)土 SE
Control 10.1土1.5 2.0土0.3 1.3士 0.0 1.9土 0.5 1.6土 0.1 1.2 :i 0.2 2.8土 0.2
53% Shading 13.5土 0.7 1.8土 0.2 1.9土 0.3 2.4土1.4 1.8土 0.5 2.0土 0.5 3.5土 0.2
78% Shading 11.1土 0.7 2.3土0.4 1.7土 0.5 2.6土 0.7 2.0土 0.4 2.2土 0.4 3.3土 0.3
Significance NS NS NS NS NS NS NS 


























開花期の高温による結実率の低下は、ブドウ (Kliewer， 1977) やカキ (Georgeら，










Table 46. Effects of fall-applied foliar spray of B on the development of flower in 
‘Satohnishiki' sweet cherry. 
Weight of Length Ovary Ovule 
Treatment 
flower Peduncle Petal PistiI Length Width Length Width 
(mg) (mm) (mm) (mm) (mm) (mm) (μm) (μm) 
Control 185 13.1 22.4 13.6 3.07 1.64 775 441 
B 172 12.8 19.4 13.7 3.35 1.65 829 402 
Significance NS NS NS NS NS NS NS NS 
NS : Nonsignificant at P<0.05 by ANOVA. 
Table 47. Effects of fal-applied foliar spray of B on B and 
sugar contents in flowers of ‘Satohnishiki' sweet cherry. 
Table 49. Effect of fal-applied foliar spray of B on the elongation of pollen tubes in pistils of 
‘Satohnishiki' sweet cherry . 
Hours after Treatment Percentage of pistils with the most advanced pollen tube reaching 
pollination Stigma Upper of style Middle of style Bottom of style Obturator Micropyle 
24 Control 0.0 29.6 18.5 51.9 0.0 0.0 
B 0.0 5.6 5.6 88.9 0.0 0.0 
48 Control 0.0 0.0 0.0 15.2 78.8 6.1 
B 0.0 0.0 0.0 11.5 80.8 77 
72 Control 0.0 0.0 0.0 6.3 71.9 21.9 
B 0.0 0.0 0.0 12.5 68_8 18.8 
Treatment B士 SE Sugar :f SE 
(μg・glDW) (%DW) 
Control 47.3土1.2 2.46土 0.62
B 67.8 :f 7.7 2.34 :f 0.33 
Significance NS 
.， NS : Significant or nonsignificant at P<0.05 by ANOVA. Table 50. Effect of fall-applied foliar spray of B on the development of ovule in ‘Satohmshiki' 
sweet cherry. 
Treatment Percentage of Length of pollen 
germination :f SE tube (μm)土 SE
Control 48.9 :f 3.1 754 :f 77 
B 59.5 :f 3.1 1043土 53
Significance NS 
Stage of development 
Degenerated 
Days after Treatment Embryo sac Two- Four- Eight-nucleate embryo sac 
anthesis mother cel nucleate nucleate Egg cel not Egg cel Total and/or 
differentiated differentiated nucellus 。 Control 0.0 z 8.8 12.9 1.0 44.4 45.4 32.9 
B 0.0 8.2 20.5 4.7 45.6 50.3 20.9 
2 Control 0.0 2.2 13.0 2.2 49.3 51.5 33.4 
B 0.0 3.1 5.9 8.3 55.1 63.5 27.5 
4 Control 0，0 0.0 3.4 0.0 33.6 33.6 63.0 
B 0.0 0.0 1.4 1.4 49.3 50.7 47.9 
Z : Percentage of the ovule with embryo sac or nucellus at different stages of development. 
Table 48. Effects of fall-applied foliar spray of B 
on pollen germination and tube growth of 
‘Satohnishiki' sweet cherry. 
.， NS : Significant or nonsignificant at P<0.05 by ANOV A. 
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められている (Abdul'Harris. 1977. 1978)。また、ブドウでは、根圏温度を高く維
持すると、シュートのGA様物質の活性が著しく高くなったと報告されている(久保田
ら， 1986)。さらに、ウンシュウミカンでは、根およびシュートの温度を高くすると、
葉の内生GAレベルが増加したと報告されている (Poerwanto・1no ue， 1990)。本実験
では、鉢植個体を用いて樹全体を温度処理したことから、花器のGAレベルの変化は、
地上部だけでなく地下部の温度条件の影響を受けたのかもしれない。






カット ・ペリ ーA' (高木.1980)や‘巨峰， (小松， 1987)において、開花前のGA
処理により、開花当日から数日後にかけて退化した匹のうの割合が増加したことが報告








































に(石原， 1981)、葉の光合成速度の著しい低下を招いた。 Harrisonら (1989)は同
じサクラ属果樹であるモモの実生苗において土壌水分と葉の光合成との関係を調べて
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Morphological and physiological studies on reproduction 
of sweet cherry in warm clima te 
Summary 
caused the formation of pistil-like appendages which replaced anthers. High 
temperature induced the occurrence of double pistils most severely in the buds that 
contained sepal and petal primordia at the beginning of the treatment， and the 
frequency of occurrence of double pistils was slightly lower in the buds treated at the 
earlier stage of flower differentiation. On the other hand， high temperature had litle 
effect on pistil doubling in buds with differentiated stamen and pisti1 primordia. 
At lower temperatures， severe water stress did not induce the occurrence of 
double pistils. In contrast， doubling severely occurred regardless of the level of soil 
moisture at higher temperatures. Under field conditions， severe water stress by the 
restriction of watering hardly affected the freq uency of double pistils. 
The application of ben勾rleadenine hastened the progression of flower 
differentえationand considerably increased the rate of double pistils. The application 
of 2・chloroethanephosphonicacid (ethrel) also increased the rate， while both 
bioregulators did not induce the occurrence of malformed anthers observed in the 
high temperature treatments. 
Artificial shading in summer markedly reduced the percentage of flower 
primordia with equally developed twin pistils in the buds， and hence reduced the 
percentage with double pistils in the following spring. 
Forcing cultures accelerated flower differentiation considerably. Therefore， in
mid-July， when the maximum temperature began ωrise rapidly， petal and stamen 
primordia had been formed in the buds under forcing conditions. Forcing cultures 
reduced double pis姐1formation remarkably. 
3. The development ofreproductive organs in the warm region was investigated 
in relation to the fruit set. 
Bud burst and blooming occurred in late March and mid-April in Kagawa， 
respectively， w hich were about 10 days earlier than Yamagata. In Kagawa， 
reproductive organs rapidly developed from bud burst ωanthesis. Especia1ly， 
embryo sacs differentiated 3 days before anthesis and developed quickly by anthesis. 
In Kagawa， the embryo sac had developed better at anthesis than in Yamagata， while 
it degenerated more rapidly after anthesis. The percentage of degenerated embryo 
sacs reached about 80% 4 days after anthesis in Kagawa. Pollen tubes reached the 
micropyle by 72 hours after pollination in both regions. In Kagawa， the sizes ofpistil 
and ovule were smaller and sugar concentration of flowers was lower than in 
Yamagata. lnitial fruit set was considerably lower in Kagawa. 
Kenji Beppu 
Recently， cultivation of sweet cherries has been attempted in the warm region of 
Japan， while the occurrence of abnormal f10wers with double pistils and poor fruit set 
become the serious problems preventing from stable production. 
In thお study，effects of environmental and nu仕itionalconditions on pistil 
doubling and fruit set were investigated. And based on those results， regulations of 
pistil doubling and仕uitset in the warm region were studied. 
1. The process of flower bud formation and occurrence of double pis姐Isin warm 
region were investigated in Kagawa. 
Floral initiation started in early to mid-June， then sepa1s， petals and stamens 
differentiate sequentially， and pistil primordia were formed in early to late August in 
the warm region. The differentiation process was about two weeks slower in a cool 
region， Yamagata. 
In Kagawa， pistil doubling occurred severely in popular cultivar，‘Satohnishiki' 
and ‘Napoleon'， whereas only slightly in 'Takasago'. The frequency of double pおtils
was higher in the southern and top parts of the canopy， andlocally in the spurs oftop 
and southern sides of horizontallimbs. Comparison of rates of double pistils among 
years showed that the higher the temperature from mid-July ωmid-August， the 
higher the rate.古1efrequency of doubling in Kagawa was higher than that in 
Yamagata. 
2. Effects of environmental conditions and plant hormones on the occurrence of 
double pistils were examined. Furthermore， several methods possibly preventing the 
occurrence of the disorder in the warm region were attempted. 
High temperature treatments during flower bud formation delayed the 
progression of f10wer differentiation. The formation of double pistils occurred when 
the trees were exposed ωhigh day temperatures above 30
0C in‘Satohnishiki' and 
‘Napoleon'. In 'Takasago'， doubling occurred only at 35
0C. High temperatures also 
???? -116-
In comp紅白onof fruit sets among years in the warm region， the higher the 
temperature from bud burst to petal fal， the lower the fruit set. Furthermore
， 
embryo sacs or nucellus tended ωdegenerate faster when the temperature in th
e 
duration was higher. 
4. Effects of temperature， gibberellin and nutri位onon flower development and 
fruit set were examined. 
High旬mperature位eatmentfrom one month before anthesis to petal fal 
hastened blooming but markedly reduced flower size. The fruit set rate decrease
d 
remarkably when the廿eeswere exposed ωhigh temperatures above 20
oC. 
Temperatures hardly affected the elongation of pollen tubes in p白tils.At hig
h 
temperatures， the rate of ovules with a degenera旬dembryo sac or nucellus 
increased considerably after anthesis. The flowers developed at high temperatures 
showed a higher endogenous gibberellin level than those at low temperatures. 
The application of GAa to bursting buds considerably increased the percentage of 
ovules with degenerated embryo sac or nucellus by 2 days after anthesis. On th
e 
other hand， the application of paclobutrazol， inhibitor of GA biosynthesis， tobursting 
buds prolonged the embryo sac longevity and resulted in increased fruit set in th
e 
following spring. 
The defoliation in early autumn， which reduced the reserve carbohydrate ofthe 
tree， increased the percentage of flower buds failing to burst and abnormal flowers 
without style. Furthermore， the defoliation shortened the ovule longevity and 
resulted in decreased fruit set. 
Both high temperatures and dry soil conditions reduced leaf photosynthetic rate 
and accelerated leaf abscission， and hence reduced the dry weight ofthe tree. Starch 
concentration of the trees grown under low temperature conditions and hig
h 
temperature/ wet soil condition was higher than that under high temperature/ dry 
soil condition. 
Artificial shading (53% level) in summer slightly increased the daily leaf 
photosynthetic rate compared ωcontrol. Shadings reduced the occurrence of leaf 
burn， and delayed leaf abscission. Reserve carbohydrate concentration of the trees 
under shaded conditions was slightly higher than that under unshaded condition. 
The foliar spray of boron in autumn prolonged the ovule longevity and 
accelerated the elongation of pollen tubes in pistils， resulting in improved仕uitset. 
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